
US 20030185981A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0185981 A1 
(19) United States 

MIn et al. (43) Pub. Date: Oct. 2, 2003 

(54) CHEMICAL VAPOR DEPOSITION METHOD 
USING ALCOHOL FOR FORMING METAL 
OXIDE THIN FILM 

(75) Inventors: Yo-sep MIn, Kyungki-do Young-jin Cho, Incheon (KR); 

Jung-hyun Lee, Kyungki-do (KR) 

Correspondence Address: 
BURNS DOANE SWECKER & MATHIS L L P 
POST OFFICE BOX 1404 
ALEXANDRIA, VA 22313-1404 (US) 

(73) Assignee: Samsung Electronics Co., Ltd., 
Kyungki-do 

(21) Appl. No.: 10/355,221 

(22) Filed: Jan. 31, 2003 

(30) Foreign Application Priority Data 

Apr. 2, 2002 (KR) ..................................... .. 2002-18026 

Publication Classi?cation 

(51) Int. Cl.7 ................................................... .. C23C 16/00 

(52) Us. 01. ...................................................... .. 427/255.28 

(57) ABSTRACT 

Provided is a method for fabricating a metal oxide thin ?lm 
in Which a metal oxide generated by a chemical reaction 
betWeen a ?rst reactant and a second reactant is deposited on 
the surface of a substrate as a thin ?lm. The method involves 
introducing a ?rst reactant containing a metal-organic com 
pound into a reaction chamber including a substrate; and 
introducing a second reactant containing alcohol. Direct 
oxidation of a substrate or a deposition surface is suppressed 
by a reactant gas during the deposition process, as it uses 
alcohol vapor including no radical oxygen as a reactant gas 
for the deposition of a thin ?lm. Also, since the thin ?lm is 
deposited by the thermal decomposition, Which is caused by 
the chemical reaction betWeen the alcohol vapor and a 
precursor, the deposition rate is fast. Particularly, the depo 
sition rate is also fast When a metal-organic complex With 
[3-diketone ligands is used as a precursor. Further, a thin ?lm 
With loW leakage current can be obtained as the metal oxide 
thin ?lm fabrication method using a chemical vapor depo 
sition or atomic layer deposition method groWs a thin ?lm 
With ?ne microstructure. 
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FIG. 4B 
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CHEMICAL VAPOR DEPOSITION METHOD 
USING ALCOHOL FOR FORMING METAL OXIDE 

THIN FILM 

BACKGROUND OF THE INVENTION 

[0001] This application claims the priority of Korean 
Patent Application No. 2002-18026, ?led Apr. 2, 2002, in the 
Korean Intellectual Property Of?ce, the disclosure of Which 
is incorporated herein in its entirety by reference. 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a method for 
fabricating a metal oxide thin ?lm by using a chemical vapor 
deposition method or atomic layer deposition method, and 
more particularly, to a method for fabricating a metal oxide 
thin ?lm by using a chemical vapor deposition method or an 
atomic layer deposition method Which uses alcohol vapor as 
a reactant gas. 

[0004] 2. Description of the Related Art 

[0005] A chemical vapor deposition method is Widely used 
for forming oxides, nitrides and sul?des of a metal, and 
metallic thin ?lms. It is also used for forming a polymer or 
organic thin ?lm. Since thin ?lms fabricated by the chemical 
vapor deposition method have a characteristic of uniform 
step coverage in a three-dimensional structure, the chemical 
vapor deposition is extensively used as a fabrication method 
of highly integrated devices, particularly, in the semicon 
ductor ?eld. 

[0006] Also, researchers are actively studying on an 
atomic layer deposition method, Which is an advanced form 
of the chemical vapor deposition, for fabrication of ultra-thin 
?lms because perfect step coverage can be obtained from the 
method, even though there is a shortcoming of sloW depo 
sition rate [Nanotechnology 10, pp. 19-24, 1999; and US. 
Pat. No. 4,058,430]. 

[0007] In general, multi-component oxide ?lms, such as 
BST, STO and PZT, are fabricated by decomposing a 
precursor in the form of a metal-organic compound com 
prising metal ions and ligands. The most popular ligands are 
of [3-diketone group [Materials Science Forum Vol. 137-139, 
pp.473-494, 1993]. As for reactant gases to decompose 
them, oxygen-containing gases such as oxygen (O2) and 
oZone have been mostly used [Chem. Vap. Deposition 7, 
pp.146-149, 2001; and Integrated Ferroelectrics 30, pp.45 
52, 2000] 
[0008] HoWever, the oxygen-containing gases have a 
shortcoming of forming a second oxide layer, because they 
oxidiZe the deposition surface as Well as the precursor. For 
example, When an oxide ?lm is formed on silicon, Which is 
quick to be oxidiZed, by using an oxygen-containing gas, a 
second oxide ?lm is formed betWeen the silicon and the 
oxide ?lm [Jpn. J. Appl. Phys. 37, pp.3396-3401, 1998; and 
Chem. Mater. 13, pp.2463-2464, 2001]. 

[0009] Recently, many researchers are studying on the 
atomic layer deposition of a metal oxide ?lm by using a 
metal-organic precursor. Here, H2O, Which is usually used in 
this process, hinders a process control, because once H2O is 
adsorbed into vacuum equipment during process, it is hardly 
removed [Materials Science and Engineering B41, pp.23-29, 
1996]. 
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[0010] Besides, since the atomic layer deposition is a 
method that forms a thin ?lm by the surface reaction 
betWeen the precursors adsorbed on the surface and the 
reactant gas, precursors With high reactivity, such as cyclo 
pentadienyl group, alkoxide group or halide group are 
required necessarily [Science 288, pp.319-321, 2000]. 
[0011] HoWever, as those precursors With high reactivity 
have a loW chemical and thermal stability, it is dif?cult to 
secure reproductivity and reliability in the deposition pro 
cess. On the other hand, precursors of [3-diketone group have 
a relatively excellent chemical, thermal stability, but too loW 
reactivity to be used in the atomic layer deposition. Thus, in 
order to activate surface reaction, deposition temperature 
should be raised, or gases With high reactivity such as oZone 
should be used. OtherWise, plasma-enhanced atomic layer 
deposition (PEALD) method using plasma should be used 
[J. Mater. Chem. 7, pp.449-454, 1997; and Korean patent 
application laid-open publication No. 2000-0049298]. 

SUMMARY OF THE INVENTION 

[0012] To solve the above-described problems, it is an 
object of the present invention to provide a method for 
fabricating a metal oxide thin ?lm by using a chemical vapor 
deposition (CVD) method that can suppress the formation of 
a second oxide ?lm on a substrate or a deposition surface. 

[0013] It is another object of the present invention to 
provide a method for fabricating a metal oxide thin ?lm by 
using an atomic layer deposition (ALD) method Without 
using H2O, since H2O principally used in the atomic layer 
deposition method is adsorbed in vacuum equipment during 
process and then hardly removed, thus hindering a process 
control. 

[0014] It is still another object of the present invention to 
provide a method for fabricating a metal oxide thin ?lm by 
using a chemical vapor deposition or atomic layer deposition 
method that uses metal oxide precursors of [3-diketone 
group, Which has an excellent chemical, thermal stability 
and makes easy to secure reproductivity and reliability of the 
process. 

[0015] To achieve the technological objects, there is pro 
vided a method for fabricating a metal oxide thin ?lm, 
comprising the steps of: introducing the ?rst reactant con 
taining a metal-organic compound to a reaction chamber 
including a substrate; and introducing the second reactant 
containing alcohol, Whereby a metal oxide generated by the 
chemical reaction betWeen a ?rst reactant and a second 
reactant is deposited on the surface of a substrate as a thin 
?lm. 

[0016] Preferably, the alcohol is of at least one material 
selected from the group consisting of alcohol having 1 to 8 
carbon atoms. The alcohol may be evaporated before it goes 
into the reaction chamber. 

[0017] Also, the second reactant may be supplied to the 
reaction chamber including a substrate together With one or 
more gases selected from the group consisting of O2, N20, 
O3 and H20. 

[0018] It is preferable that the metal-organic compound is 
a metal-organic complex With [3-diketone ligands. For 
example, the metal-organic complex With [3-diketone 
ligands may be selected from the group consisting of metal 
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organic precursors having at least one [3-diketone ligand, 
such as Ti(mpd)(thd)2, Where ‘mpd’ indicates 2-methyl-2, 
4-pentanedioxy; and ‘thd’ indicates 2,2,6,6-tetramethyl-3,5 
heptanedionate), or Ti(thd)2(OiPr)2, Where ‘OiPr’ indicates 
iso-propoxide. 
[0019] Accordingly, the metal oxide thin ?lm that can be 
obtained by the metal oxide thin ?lm fabrication method 
may be selected from the group consisting of A1203, TiO2, 
ZrO2, HfO2, Ta2O5, Nb2O5, CeO2, Y2O3, SiO2, In2O3, 
RuO2, IrO2, SrTiO3, PbTiO3, SrRuO3, CaRuO3, (Ba,Sr 
)TiO3, Pb(Zr,Ti)O3, (Pb,La)(Zr,Ti)O3, (Sr,Ca)RuO3, (Ba, 
Sr)RuO3, In2O3 doped With Sn (ITO), and In2O3 doped With 
Zr. 

[0020] The ?rst reactant and the second reactant may be 
introduced to the reaction chamber simultaneously. Also, the 
?rst reactant and the second reactant are introduced to the 
reaction chamber in different time periods separately. 

[0021] A time period for purging the reaction chamber 
With an inert gas may be further included betWeen the time 
period for the ?rst reactant and the time period for the 
second reactant. 

[0022] To implement an atomic layer deposition method in 
the above described method, it is preferable to include the 
steps of: introducing the ?rst reactant to the reaction cham 
ber and chemisorbing the ?rst reactant to the surface of the 
substrate; purging the reaction chamber With an inert gas and 
removing the physisorbed or remaining ?rst reactant; sub 
stituting the chemisorbed ?rst reactant into a metal-oxygen 
atomic layer by introducing the second reactant to the 
reaction chamber and reacting the second reactant With the 
chemisorbed ?rst reactant; and purging the reaction chamber 
With an inert gas and removing gas produced after the 
reaction and the physisorbed or remaining second reactant. 

[0023] The thickness of the thin ?lm may be groWn by 
repeating the metal oxide thin ?lm fabrication method a 
number of times. 

[0024] The metal oxide thin ?lm fabrication method of the 
present invention provides metal oxide thin ?lms having a 
?ne microstructure and thus an excellent leakage current 
characteristic. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The above objects and advantages of the present 
invention Will become more apparent by describing pre 
ferred embodiments thereof in detail With reference to the 
attached draWings in Which: 

[0026] FIG. 1 is a schematic diagram shoWing an appa 
ratus used in the present invention; 

[0027] FIG. 2 is a graphical vieW representing the depo 
sition rate of a TiO2 thin ?lm deposited by using oxygen or 
iso-propyl alcohol (IPA) When temperature varies; 

[0028] FIG. 3 is an X-ray diffraction pattern of the TiO2 
thin ?lm deposited by using oxygen or iso-propyl alcohol 
(IPA) at each deposition temperature; 

[0029] FIGS. 4A to 4C are high resolution transmission 
electron microscopy (HRTEM) images of the deposited 
TiO2 thin ?lm, FIG. 4A representing a case of using oxygen 
in the deposition process While FIGS. 4B and 4C, using 
IPA; 
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[0030] FIG. 5 is a graphical vieW representing the result 
of Auger spectroscopy depth analysis of the deposited TiO2 
thin ?lm, Where White symbols shoW deposition using 
oxygen While black symbols shoW deposition using IPA, in 
both of Which the marks of triangle, diamond, square and 
circlet denote titanium, oxygen, silicon and carbon, respec 
tively; and 

[0031] FIG. 6 is a graphical vieW illustrating leakage 
current characteristics of a TiO2 capacitor, in Which White 
symbols shoW a leakage current density in a deposition 
using oxygen, While black symbols shoW that of deposition 
using IPA in accordance With an applied voltage. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] The present invention noW Will be described more 
fully With reference to the accompanying draWings, in Which 
preferred embodiments of the invention are shoWn. This 
invention may, hoWever, be embodied in many different 
forms and should not be construed as being limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the concept of the invention to 
those skilled in the art. In the draWings, the thickness of 
layers and regions are exaggerated for clarity. It Will also be 
understood that When a layer is referred to as being “on” 
another layer or substrate, it can be directly on the other 
layer or substrate, or intervening layers may also be present. 
The same reference numerals in different draWings represent 
the same element, and thus their description Will be omitted. 

[0033] Reacting With a metal-organic compound, Which is 
a precursor of a metal oxide thin ?lm, a second reactant 
forms a metal oxide thin ?lm. Since the present invention 
uses a second reactant containing alcohol Which is free from 
radical oxygen, unlike oxygen and oZone, it is possible to 
suppress direct oxidation of a substrate or deposition surface 
by a reactant gas during deposition process. For example, in 
a groWth experiment of a TiO2 thin ?lm fabricated by using 
an apparatus of FIG. 1, the thickness of a native oxide ?lm 
of the thin ?lm is about 20 A in case of using oxygen and 
about 17 A in case of iso-propyl alcohol (IPA), Which 
indicates that the oxidation of the substrate has been sup 
pressed in the early stage of deposition. 

[0034] Also, the deposition is carried out fast because the 
thin ?lm is deposited as a result of the thermal decomposi 
tion by a chemical reaction betWeen the alcohol and the 
precursor. Accordingly, it is easy to perform atomic layer 
deposition that uses a precursor having [3-diketone ligands in 
spite of its relatively loW reactivity. For example, in a groWth 
experiment of the TiO2 thin ?lm fabricated by using an 
apparatus of FIG. 1, the deposition rate of the thin ?lm 
deposition by using IPA as illustrated in FIG. 2 is faster than 
that of using oxygen. 

[0035] In the method of fabricating a metal oxide thin ?lm 
using a chemical vapor deposition or atomic layer deposition 
method in accordance With the present invention, a thin ?lm 
With a superb leakage current property can be obtained 
because a thin ?lm With a ?ne microstructure is groWn. 

[0036] In this invention, it is preferable to use alcohols 
having 1-8 carbon atoms, such as methanol, ethanol, pro 
panol, butanol, or isopropyl alcohol, to decompose the 
precursor material. 
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[0037] Since the alcohol is in a liquid state at room 
temperature under atmospheric pressure, it is preferable to 
evaporate alcohol in the form of vapor and supply the 
evaporated alcohol to a reaction chamber. As to the methods 
for evaporating alcohol, there are, for example, a bubbler 
method in Which a carrier gas is ?oWn to the alcohol stored 
in a bubbler heated up to an appropriate temperature and 
evaporates the alcohol; and an evaporator method in Which 
alcohol is dropped or jet-injected onto a thermal plate heated 
up to an appropriate temperature and performs ?ash evapo 
ration. 

[0038] In case Where it’s not signi?cant Whether an under 
side ?lm is oxidiZed, the second reactant can be used 
together With one or more gases selected from the group 
consisting of O2, NZO, O3 and H20, as Well as alcohol. 

[0039] In the present invention, metal-organic compounds 
having a cyclopentadienyl group, alkoxide group, or halide 
group, besides [3-diketone group, can be included in the ?rst 
reactant as a precursor of a metal oxide. Preferably used are 
metal-organic complex With [3-diketone ligand, securing 
reproductivity and reliability in the thin ?lm fabrication 
process With excellent chemical, thermal stability. 

[0040] By using the metal-organic compounds With the 
diketone ligand, the metal oxide thin ?lm fabrication method 
of the present invention using a chemical vapor deposition 
or atomic layer deposition method can be used to fabricate 
a metal oxide thin ?lm selected from the group consisting of 

A1203, TiO2, ZrO2, HfO2, Ta2O5, NbZOS, CeO2, Y2O3, 
SiO2, In2O3, RuO2, IrO2, SrTiO3, PbTiO3, SrRuO3, 
CaRuO3, (Ba,Sr)TiO3, Pb(Zr,Ti)O3, (Pb,La)(Zr,Ti)O3, (Sr, 
Ca)RuO3, (Ba,Sr)RuO3, In2O3 doped With Sn, and In2O3 
doped With Zr. 

[0041] The second reactant containing alcohol to oxidiZe 
the metal-organic compound and the ?rst reactant including 
the metal-organic compound, Which is a precursor of the 
metal oxide, includes an inert gas as a carrier gas. Nitrogen, 
argon, etc. can be used as the inert gas. 

[0042] Each of the above reactants is introduced to the 
reaction chamber through an additional line attached thereto. 
The reactants can be introduced in various modes of order as 
described beloW. 

[0043] The ?rst reactant and the alcohol-containing sec 
ond reactant can be introduced into the reaction chamber 
simultaneously. 
[0044] Also, the ?rst reactant and the alcohol-containing 
second reactant can be introduced to the reaction chamber in 
different time periods separately. 

[0045] Also, a time period for purging the reaction cham 
ber With an inert gas can be included betWeen the time 
period for the ?rst reactant and the time period for the 
second reactant. 

[0046] Also, to implement the present invention in the 
atomic layer deposition method, it is preferable to include 
the steps of introducing the ?rst reactant into the reaction 
chamber and chemically adsorbing the ?rst reactant on the 
surface of the substrate; purging the reaction chamber With 
an inert gas and removing the physically adsorbed or 
remaining ?rst reactant; substituting the chemically 
adsorbed ?rst reactant by a metal-oxygen atomic layer by 
introducing the alcohol-containing second reactant to the 
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reaction chamber and reacting it With the chemically 
adsorbed ?rst reactant; and purging the reaction chamber 
With an inert gas and removing gas produced after the 
reaction and the physically adsorbed or remaining second 
reactant. Also, a metal oxide thin ?lm of a desired thickness 
can be formed on the substrate by repeating the above 
process as many as needed. 

[0047] Since the metal oxide thin ?lm deposited using the 
method of the present invention has a ?ne microstructure, 
leakage current is greatly loWered. This invention uses 
alcohol vapor that does not have radical oxygen such as 
oxygen, oZone, etc., as a reactant gas for oxidiZing the 
precursor. Because the thin ?lm is deposited from thermal 
decomposition by chemical reaction betWeen the alcohol 
and the precursor, the deposition rate become fast and the 
microstructure of the thin ?lm becomes very ?ne. In fact, as 
shoWn in the high resolution transmission electron micros 
copy (HRTEM) images of FIGS. 4A to 4C, the thin ?lm 
using oxygen as a reactant gas shoWs a columnar groWth, but 
in case of using alcohol instead, the ?lm can groW ?nely and 
shoWs a further excellent leakage current characteristic, as 
shoWn in FIG. 6, When a capacitor is made of it. Also, from 
the HRTEM lattice images of FIGS. 4A to 4C, it can be 
noticed that bigger grains have been formed in a deposition 
using alcohol vapor. In Auger depth pro?le for ?guring out 
the amount of carbon remaining in the thin ?lm, the level of 
remaining carbon is similar in oxygen and alcohol vapor 
environments. 

[0048] The present invention Will be described in detail 
With reference to preferred embodiments hereinbeloW. HoW 
ever, the scope of this invention is not limited to the 
folloWing embodiments. 

COMPARATIVE EXAMPLE 1 

Deposition of TiO2 by Using Oxygen as a Reactant 
Gas 

[0049] A ?rst reactant Was 0.1 M of a solution in Which 
Ti(mpd)(thd)2, Which is a Ti precursor With a diketone 
ligand, Was resolved in n-butyl acetate, and a second reac 
tant Was oxygen. The apparatus of FIG. 1 Was operated in 
an ALD mode, and the deposition temperature Was 375 -450° 
C. and the pressure of the reaction chamber Was about 1 Torr 
(the pressure may vary according to the deposition tempera 
ture). A cycle of deposition Was performed as folloWs. First, 
the reaction chamber Was purged With 300 sccm of argon for 
tWo seconds. Then the ?rst reactant Was introduced into the 
reaction chamber With argon used as a carrier gas. Here, 
argon Was ?oWed at a rate of 150 sccm for 0.5 seconds. In 
the next step, the reaction chamber Was purged With 300 
sccm of argon for one second, and the second reactant 
(oxygen) Was introduced into the reaction chamber. Here, 
oxygen Was ?oWed at a rate of 50 sccm for one second. The 
operation of each valve and evaporation injector in each step 
Was as shoWn in Table. 1. 

TABLE 1 

Evapo- Evapo 
rator rator 

V7 V8 V9 V10 V15 V16 V17 1 2 

Purge Q X X Q Q Q X X X 
First X G X G X Q Q Q X 

Reactant 
Purge Q X Q Q Q X X X 
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TABLE 1-continued 

Evapo- Evapo 
rator rator 

V7 V8 V9 V10 V15 V16 V17 1 2 

Second X Q Q X Q Q X X X 
Reactant 
(oXygen) 

(Q: open, X: closed) 

[0050] The above described deposition cycle Was repeated 
300 times. The thickness of the deposited thin ?lm Was 
determined from sectional scanning electron microscope 
(SEM) photographs. Under the above process conditions, 
the deposition rate of the TiO2 thin ?lm according to 
temperature Was shoWn in FIG. 2. 

[0051] Although the deposition experiment Was per 
formed in an ALD mode, high deposition temperature 
causes a CVD phenomenon, in Which the deposition rate 
increases as the deposition temperature goes up. It can be 
seen from FIG. 3, Which shoWs an X-ray diffraction pattern 
of the thin ?lm deposited using the above method, that TiO2 
in an anatase phase has been formed since the thin ?lm Was 
deposited at a relatively loW temperature. 

EXAMPLE 1 

Deposition of TiO2 by Using IPA as a Reactant Gas 

[0052] A ?rst reactant Was 0.1 M of a solution in Which 
Ti(mpd)(thd)2, Which is a Ti precursor With a diketone 
ligand, Was resolved in n-butyl acetate, and a second reac 
tant Was IPA. The apparatus of FIG. 1 Was operated in the 
ALD mode, and the deposition temperature Was 375 -400° C. 
and the reaction chamber pressure Was about 1 Torr (the 
pressure may vary according to the deposition temperature). 
A cycle of deposition Was performed as folloWs. First, the 
reaction chamber Was purged With 300 sccm of argon for 
tWo seconds. Then the ?rst reactant Was introduced into the 
reaction chamber With argon used as a carrier gas. Here, 
argon Was ?oWed at a rate of 150 sccm for 0.5 seconds. In 
the next step, the reaction chamber Was purged With 300 
sccm of argon for one second, and the second reactant (IPA) 
Was introduced into the reaction chamber by using argon as 
a carrier gas. Here, argon Was ?oWed at a rate of 150 sccm 
for 0.5 seconds. The operation of each valve and evaporation 
injector in each step is shoWn in Table. 2. 

TABLE 2 

Evapo- Evapo 
rator rator 

V7 V8 V9 V10 V15 V16 V17 1 2 

Purge Q X X Q Q Q X X X 
First X G X G X Q Q Q X 

Reactant 
Purge Q X X Q Q Q X X X 
Second 
Reactant X G X X X Q Q X G 

(IPA) 

(Q: open, X: closed) 

[0053] The above deposition cycle Was repeated 300 
times. The thickness of the deposited thin ?lm Was deter 
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mined from sectional SEM photographs. Under the above 
process conditions, the deposition rate of TiO2 thin ?lm 
according to temperature is as shoWn in FIG. 2. Compared 
With a case of using oxygen, When vapor of IPA is used as 
a reactant gas, the deposition rate increased at each tem 
perature, greatly as the temperature is increased. 

[0054] FIG. 3, Which is an X-ray diffraction pattern of the 
thin ?lm deposited in the above-described method, shoWs 
the formation of TiO2 in an anatase phase, because the thin 
?lm Was deposited at 400° C. and less. FIG. 4A is a HRTEM 
photograph of a thin ?lm deposited at 375° C. by using 
oxygen, While FIGS. 4B and 4C are photographs of those 
deposited at 375° C. by using IPA. They shoW the grains of 
the TiO2 thin ?lm deposited by using IPA are bigger than 
those of the thin ?lm deposited by using oxygen, and the 
TiO2 thin ?lm deposited by using IPA is groWn by the groWth 
of the grains. Also, from the Auger depth pro?le of FIG. 5, 
it can be seen that the amount of the remaining carbon in the 
thin ?lm When IPA is used as a reactant gas Was almost the 
same as When When oxygen is used. 

EXAMPLE 2 

Fabrication of TiO2 Capacitor and Electrical 
Characteristic Thereof 

[0055] To appraise the electrical characteristics of the 
deposited TiO2 thin ?lm, 100 cycles of deposition by using 
oxygen Was performed to form a 600 A of a TiO2 thin ?lm; 
and 70 cycles of deposition by using IPA, to obtain 700 A 
of TiO2 thin ?lm on an A1203 (7 A)/Ru(1000 A)/Si Wafer at 
470° C. in the same process of Comparative Example 1 and 
Embodiment 1, respectively. Then, a TiO2 capacitor Was 
fabricated by carrying out DC magnetron sputtering and 
forming a Ru top electrode (700 FIG. 6, Which illus 
trates the electrical characteristics of each capacitor, shoWs 
that the leakage current of the TiO2 thin ?lm deposited by 
using IPA is small. The reason seems in the fact that the TiO2 
thin ?lm deposited by oxygen makes a columnar groWth 
While that of using IPA makes a granular groWth, thus 
forming less leakage paths than the columnar structure, as 
seen in FIG. 4. 

[0056] The present invention suppresses the direct oxida 
tion of a substrate or a deposition surface by a reactant gas 
during the deposition process, as it uses alcohol vapor 
including no radical oxygen as a reactant gas for the depo 
sition of a thin ?lm. Also, being deposited by the thermal 
decomposition by the chemical reaction betWeen the alcohol 
vapor and the precursor, the deposition rate is fast. Particu 
larly, the deposition rate is also fast When a metal-organic 
compound With a [3-diketone ligand is used as a precursor. 
Further, a thin ?lm With a loW leakage current can be 
obtained, as the metal oxide thin ?lm fabrication method of 
the present invention using a chemical vapor deposition or 
atomic layer deposition method groWs a thin ?lm With ?ne 
microstructure. 

[0057] While this invention has been particularly shoWn 
and described With reference to preferred embodiments 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be made therein 
Without departing from the spirit and scope of the invention 
as de?ned by the appended claims. 
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What is claimed is: 
1. A method for fabricating a metal oxide thin ?lm, 

comprising: 
introducing a ?rst reactant containing a metal-organic 
compound into a reaction chamber including a sub 
strate; 

introducing a second reactant containing alcohol; and 

Wherein the metal oXide generated by a chemical reaction 
betWeen the ?rst reactant and the second reactant is 
deposited on the surface of the substrate as a thin ?lm. 

2. The method of claim 1, Wherein the alcohol is of at least 
one selected from the group consisting of alcohol having 1 
to 8 carbon atoms. 

3. The method of claim 1, Wherein the alcohol is evapo 
rated before it is introduced into the reaction chamber. 

4. The method of claim 1, Wherein the metal-organic 
compound is a metal-organic complex With a [3-diketone 
ligand. 

5. The method of claim 4, Wherein the metal-organic 
complex With the [3-diketone ligand is one selected from the 
group consisting of metal-organic precursors having at least 
one [3-diketone ligand. 

6. The method of claim 1, Wherein the metal oXide thin 
?lm is a material selected from the group consisting of 

A1203, TiO2, ZrO2, HfO2, Ta2O5, Nb2O5, CeO2, Y2O3, 
SiO2, In2O3, RuO2, IrO2, SrTiO3, PbTiO3, SrRuO3, 
CaRuO3, (Ba,Sr)TiO3, Pb(Zr,Ti)O3, (Pb,La)(Zr,Ti)O3, (Sr, 
Ca)RuO3, (Ba,Sr)RuO3, In2O3 doped With Sn (ITO), and 
InZO3 doped With Zr. 
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7. The method of claim 1, Wherein the ?rst reactant and 
the second reactant are introduced into the reaction chamber 
simultaneously. 

8. The method of claim 1, Wherein the ?rst reactant and 
the second reactant are introduced into the reaction chamber 
in different time periods separately. 

9. The method of claim 8, further including a time period 
for purging the reaction chamber With an inert gas betWeen 
the time period for supplying the ?rst reactant into the 
reaction chamber and the time period for supplying the 
second reactant into the reaction chamber. 

10. The method of claim 9, comprising the steps of: 

introducing the ?rst reactant into the reaction chamber 
and chemically adsorbing the ?rst reactant on the 
surface of the substrate; 

purging the reaction chamber With an inert gas and 
removing the physically adsorbed or remaining ?rst 
reactant; 

substituting the chemically adsorbed ?rst reactant into a 
metal-oxygen atomic layer by introducing the second 
reactant into the reaction chamber and reacting the 
second reactant With the chemically adsorbed ?rst 
reactant; and 

purging the reaction chamber With an inert gas and 
removing gas produced after the reaction and the 
physically adsorbed or remaining second reactant. 
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